This paper deals with the problem of extracting the text information from complex ground from color document images. Developing general framework for separating the foreground text and background information from complex document image is still a challenging problem because of its high unpredictability and complexity. In this paper a new interval type-2 fuzzy based thresholding method is proposed for processing color document images. The proposed method is experimented with varying background of multiple colors and texture and foreground text in any color, font, size and orientation. Experimental results show that the performance of the proposed approach is better than the existing ones.
INTRODUCTION
Analysis of document images for information extraction has become very important in recent years. Most of the traditional information is stored on the paper, but for the better storage and intelligent processing it is needed to convert it into electronic form. This aim is fulfilled by the image processing technique. Document image processing differs from the conventional image processing in its format and the information content. The objective of document image analysis is to recognize the text and graphics components in images and to extract the intended information as a human would. Document image analysis can be categorized by Textual processing and Graphics processing. Textual processing deals with the text components of a document image. The major tasks of textual processing are recognizing the text by optical character recognition (OCR), determining the skew, finding columns, paragraphs, text lines and words. Graphics processing deals with the non-textual line and symbol components that make up line diagrams, delimiting straight lines between text sections, company logos etc. Most of the graphics components consist of lines; such processing includes line thinning, line fitting, and corner and curve detection. Document image processing need some preprocessing tasks. There are binarization, noise removal, skew detection & correction and marginal noise removal. The document image binarization means it automatically convert the image into bilevel form in such a way that the foreground information is represented by black pixels and the background by the white pixels. Several algorithms have been proposed for the document binarization task [1-4, 13, 14] . Fuzzy techniques are suitable for the development of new algorithms because they are nonlinear knowledge based methods. It can be able to remove grayness ambiguities in a robust way.
Zadeh [2] first introduced the Type-1 Fuzzy Set(T1 FS) theory in 1965 and has been successfully applied in many areas including image processing, modeling and control, data mining, timeseries prediction, etc. An example of a T1 FS is shown in Fig.1 
Fig .1 Type-1 Fuzzy Membership function
Many researches [3] have shown that there are limitations in the ability of T1 FSs to model and minimize the effect of uncertainties, because it's membership grades are crisp. Fig.2 shows type-2 FSs, characterized by Membership Functions (MFs) that are themselves fuzzy. Interval type-2 (IT2) FSs, a special case of type-2 FSs, are currently most widely used because of their reduced computational cost. An IT2 FS is bounded with above and below two T1 FSs, which are called Upper MF (UMF) and Lower MF (LMF) respectively. The area between X is Footprint Of Uncertainty (FOU). 
RELATED WORKS
In the literature, different existing conventional Type-1 and Type-2 fuzzy based document image binarization algorithms are studied. Document image binarization can be categorized as global or local binarization. The global binarization (thresholding) has a single threshold value to classify the image pixel into object or background classes. The local binarization (thresholding) means the local area information which is used to guide the threshold value for each pixel. Usually document images are degraded and have poor quality including shadows, non-uniform illumination, low contrast, large signal-dependent noise, smear and strains. Therefore global thresholding is not sufficient for binarization. Sezgin and Sankur [1] conducted an exhaustive survey of image thresholding methods. They categorized the thresholding methods according to the information they are exploiting, such as histogram shape, measurement space clustering, entropy, object attributes, spatial correlation, and local gray-level surface. Tizhoosh [6] carried out the survey of document image thresholding based on fuzzy. They categorized thresholding methods such as Fuzzy clustering, rule based approach, fuzzy geometrical approach and Information-theoretical approach. Fuzzy clustering means grouping the pixel value into classes. There are some algorithms such as fuzzy c-means (FCM), possibilistic c-means (PCM), etc., which are applied to image thresholding. Rulebased approach uses fuzzy if-then rules to find the suitable threshold and is suitable, if there exists an explicit expert knowledge about the image (e.g. in medical applications). Fuzzy-geometrical approach optimizes geometrical measure such as compactness, index of area coverage, etc. This approach uses spatial image information in contrast to other fuzzy techniques; Information-theoretical approach minimizes or maximizes measures of fuzziness and image information such as index of fuzziness or crispness, fuzzy entropy, fuzzy divergence, etc. Because of its simplicity and high speed, this approach is the most wildly used fuzzy technique in the literature.
In recent years, more number of applications [5, 6] are developed using the type-2 fuzzy logic system. In the conventional (type-1) FLSs membership functions are scalar, but in the type-2 FLSs the membership function itself is fuzzy. This extra degree of fuzziness provides a more efficient way of handling uncertainty, which is certainly encountered in document image processing. Hence type-2 FLS may be utilized to design efficient thresholding selection which will give much better performance in document image binarization.
PROPOSED WORK
In this paper, a new approach is proposed to extract the foreground text from the complex background. The proposed approach has two steps; they are foreground and background separation and noise reduction.
Foreground and background separation
The Input color image is converted into the gray scale image. So the lowest intensity value m = 0 and the highest intensity value M = 255 (which means 256 gray scale). Two fuzzy sets need to be defined. The first is fuzzy set for foreground. The membership function of the set background is described in Fig.3 .
The second fuzzy set is background. The membership function of the set foreground is described in Fig.4 . 
Parameter estimation
Yan olihin [4] et. al is proposed to calculate the parameter estimation technique. Make use the same parameter estimation technique, FOU of Type-2 fuzzy set is calculated. The procedure of the technique is shown below: Let x i denotes pixel with intensity i and f(x i ) denotes number of pixels with intensity i. The method to estimate parameters A and C is described below. 1. Pick a local maximum that is nearest to the lowest intensity (black) and call it p. 2. Pick the second local maximum that is nearest to the lowest intensity and call it q. 3. Maximize the following function by varying u from 1 to (qp)/2. Then choose u max = u such that it maximizes the function g(u). 
Noise reduction
Gatos et. al proposed to eliminate noise, improve the quality of text regions and preserve stroke connectivity by isolated pixel removal and filling of possible breaks, gaps or holes. This post processing has the two filters which are shrink filter and swell filter. Shrink filter is used to remove noise from the background and swell filter is used to fill breaks, gaps or holes in the foreground.
4.EXPERIMENTAL RESULTS
The proposed algorithm was tested using complex background which belongs to three categories: Microsoft background design in power point, old newspapers and poor quality modern documents. All images have varying resolutions, stroke sizes, illumination contrast, background complexity and noise levels. Table. 1 shows the details of documents taken for experiment. The performance of the proposed method is compared with four well-known binarization techniques using MATLAB tool. The proposed method is evaluated in the following techniques: Otsu's global thresholding method, Niblack's adaptive thresholding method, and FCM thresholding. 
5.conclusion
In this paper, a new binarization method is proposed using interval type-2 fuzzy for document images. The proposed method has automatic parameter estimation so there is no need to tune manually and it can deal with any background complex documents. The proposed method has two steps: background and foreground separation and noise reduction. In order to improve the quality of text regions and preserve stroke connectivity the noise reduction is performed. It is observed that the performance of the proposed approach is better than the existing ones. Further research will focus on degraded document binarization using the Type-2 fuzzy. 
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